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We, Wagner Electric 'Corporation, a 
corporation of the State of Delaware, United 
States of America, having its oflSces at 1 Sum- 
mer Avenue, Newark, New Jersey, United 
States of America, do hereby declare the in- 
vention, for which we pray that a patent may 
be granted to us, and the method by which 
it Is to be performed, to be particularly de- 
scribed in and by the following statement:— 

This invention relates to automatic devices 
which include flush valves in sanitary systems. 

The automatic operation of flushing valves 
in urinals and other sanitary facilities is desira- 
ble for many reasons. Some automatic systems 
have used a conductive plate mounted above 
the facility to sense the presence of a person 
by the added capacity formed by the persons 
body. This arrangement works well for adults 
but sometimes fails to work when the facility 
is used by short people. An objea of the pre- 
sent invendon is to provide an improved ca- 
pacity sensing for use in such automatic de- 
vices. 

According to the invention, there is provided 
a capacitance-responsive circuit for controlling 
energisation and de-energisation of a load, said 
circuit including first and second capacitances, 
an antenna system comprising a single, elec- 
trically conductive antenna member forming 
both a first plate of said first 
capacitance and a first plate of 
said second capacitance, said antenna member 
being positioned to co-operate with an object 
moving into and out of a predetermined range 
of proximity thereto, said object forming a sec- 
ond plate of said first capacitance and causing 
variations in said first capacitance, wherein 
said antenna system further comprises an elec- 
trically conductive shielding member posi- 
tioned in relation to said antenna member so 
as to electrically interrupt flux lines from said 
antenna member to earthed elements in proxi- 
mity to said antenna, said antenna, said Yield- 
ing member forming a second plate of said 
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second capacitance the shielding member being 
positioned entirely behind the antenna member 
m relation to the objea to be detected and 
in use, said shielding member being at a non- 
zero potential. 

A second conductive element may be a plate 
enclosed witiiln a wall or a partition which 
separates one facility from another. 

In the accompanying drawings : 

Figure »1 is a schematic diagram of connec- 
tions showing how the sensing screen is 
coupled to a pair of output terminals which 
may be connected to a flush valve or to a mo- 
tor which operates a flush valve. 

Figure 2 is a schematic diagram of connec- 
tions of an alternate coupling means where the 
circuit components ate mounted some distance 
from the sensing means, 

•Figure 3 is an isometric view of one type 
of urinal employing an alternate type of capac- 
ity sensing means. 

Figure 4 is a top view of the facility shown 
in Figure 3, 

Figure 5 is a cross-sectional view of the faci- 
lity shovm in Figure 3 and is taken along line 
5 — 5 of that Figure, and 

'Figure 6 is a schematic diagram of connec- 
tions showing two alternate schemes of connec- 
tion to balance the capacity effects introduced 
by a grounded water curtain in the facility. 

Referring now to Figmre 1, the system of 
the present invention includes a flat plate 10 
whidh is mounted alongside the position where 
a user may stand. The plate may be quite ex- 
tensive and have dimensions two feet wide by 
four feet high. A conductive screen 111 is 
mounted parallel to the plate (10 and may be 
set about one-half inch from the plate. This 
sensing device includes a distributed capacity 
12 between the screen 111 and earth which in 
this case may be the floor or the usual plumb- 
ing fixtures which are conductive. When a per- 
son stands before the facility his body also 
forms a capacity 13 between the screen and 
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earth and it is this added capacity that oper- 
ates the circuit and causes the valve to flush 
after the person leaves the facihty. 
A mesh has been indicated in -Figures H and 

5 2 because this type of electrode is convenient 
to use and because it covers a large area. How- 
ever, many other types of electrodes may be 
used. Several small plates, a pluraUty of rods 
mounted either horizontally or vertically, serve 

10 the purpose equally wcU. 

'An oscillator circuit is connected to the plate 
10 and the screen 11, this oscillating circuit 
including a small neon lamp j14 and also two 
resistors 15 and '16 which are conneaed m 

15 series between the plate HO and an earth con- 
nection. One of the lamp electrodes is connect- 
ed to an adjustable contact '17 which slides 
on a resistor US conneaed between resistors 
15 and I16. Resistor il8 may be bridged by 

20 an additional resistor 20, but this is not always 
necessary. The other terminal of the lamp a4 
is connected to the screen 11. The screen 11 
is also connected to a conductor 21 m series 
with a limiting resistor 22. The conductor 21 

25 is connected to a source of negative potenDal 
which in this case is furnished by a diode 23 
and a capacitor 24. These components are con- 
nected to power supply terminals 25 and 26 
which are to be connected to an altcrnaung 

30 current power system of about illT volts. The 
system of connections described above is an 
oscillator and includes a first capacity 19 be- 
tween the plate HO and the screen 11. A second 
capacity il2 is formed between die screen HI 

35 and eanh. Both these capacitors are charged 
when conductor 21 is supplied with a negative 
potential. As the charge is applied through re- 
sistor 22, the voltage across the lamp terminals 
increases until the firing voltage is reached, 

40 then the lamp conducts and the potential 
across its terminals is reduced below the lamp 
sustaining potential. This action allows capaci- 
tor 19 to discharge to produce a current pulse 
in resistor 15 which moves in the dircaion 

45 of arrow 27. The discharge of capacitor tl2 
produces a similar current pulse in resistor 16 
but in an opposite direction as indicated by 
arrow 28. If resistors 15 and rl6 arc equal and 
if capacities 12 and 19 are equal, there will 

50 be no alternating voltage applied across the 
end terminals of resistors 15 and 16. 

When a person steps up to the urinal, an 
added capacity 13 is connected between the 
screen 111 and an earth conduaor 30. This 

55 causes the oscillator to present an unbalanced 
series of pulses to resistors 15 and 16. In this 
case, the pulses through resistor !16 will be 
greater than the pulses applied to resistor 15 
and a negative voltage will be applied to tiie 

60 upper end of resistor 15. There may be a wide 
variety of coupling circuits connected between 
resistors 15 and 16 and an output set of termi- 
nals 31 and 32 which arc to be connected to 
a load circuit. The coupling circuit dwcribcd 

65 herein comprises two transistor amplifiers 33 



and 34, a semiconductor switching arcuit 35, 
a first relay 36 and a second relay 37. These 
major components are interconnected so as to 
provide a very definite programme of opera- 
tions. , -.^ I. • 

The first amplifier, transistor 33, has its 
emitter connected in series with a resistor 38 
to the earth conductor 30. The emitter is also 
coupled to the base of transistor 34 through 
a capacitor 40. The collector of transistor 33 75 
is connected to a voltage divider which in- 
cludes resistors 41 and 42. The base of transis- 
tor 34 is conneaed to a voltage divider which 
includes resistors 43 and 44 on one 
side and resistor 45 on the earth side, 80 
thereby partially stabilising the voltage on the 
base. The emitter of transistor 34 is connected 
directly to the eardi conductor 30 while the 
collector is connected in series with resistor 
43 to the negative conductor 21. The collector 85 
of transistor 34 is coupled through a small ca- 
pacitor 46 to a double transistor switching 
means 35. This switch includes a p-n-p tran- 
sistor 47 having its eminer connected to the 
alternating current supply in series with a re- 90 
sistor 48. The n-p-n transistor 50 has its emit- 
ter conneaed to the earth conductor 30. This 
switching combination has the base of each 
transistor connected to the colleaor electrode 
of the other transistor with the base of transis- 95 
tor 50 conneaed to the coupling capacitor 46. 
The base of transistor 50 is also connected 
to an automatic bias circuit including a resistor 
29 and a capacitor 39. This circuit has been 
described in our co-pending British Patent Ap- 100 
pHcation No. 22647/67, (Patent No. 
Ivl28,695). Negative pulses from supply line 
21 conneaed to terminal 25 leak through the 
emitter-coUector electrodes of transistor 50 
and charge capacitor 39. The charge on this 105 
capacitor builds up until the breakdown vol- 
tage of transistor 50 is reached. Additional 
charge leaks to earth via earthed conductor 30. 

The output of the double transistor switch 
means 35 is coupled through a diode 51 to 110 
a winding 52 of relay 36. The winding is 
shunted by a large capacitor 53 so that it may 
operate on discrete pulses without causing the 
armature to chatter. The armature of relay 36 
is connected directly to terminal 25 of the al- 115 
ternating current supply. When the relay is not 
actuated, an upper set of contaas 54 is closed, 
thereby sending current through a resistor 55 
and a lamp 56. When the relay is actuated, 
a lower set of contaas 57 is closed and alter- 11^ 
nating current is applied to conductor 58 
which is connected to the collector electrode 
of a transistor 60 and through a diode 61 to 
the winding 62 of the second relay 37. This 
relay winding is also shunted by a large capaa- 1^5 
tor 63 so that it may operate without chatter- 
ing when disCTCte pulses are applied to the 
winding. 

Relay 37 also includes an armature connect- 
ed directly to terminal 25 of the alternating 130 
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current supply. When the relay is actuated the 
normally open contacts 64 are closed aiid ter- 
minal 25 of the supply is then connected to 
terminal 31 of the load ckcuit. At tiie same 
5 timCj the alternating current supply is connect- 
ed by means of conductor 65 to winding 52 
in series with a limiting resistor 66 and a diode 
67. 

^ Transistor 60 has its collector connected 

10 directly to conductor 58 and its base is coupled 
to a delay circuit 68 which includes a first 
capacitor 70 and a second capacitor 7»1. Capa- 
citor 70 is connected across resistors 72, 73 
and 74, these resistors being connected in 

15 series with each other. Capacitor 711 is connea- 
ed across resistors 73 and 74. A diode 75 is 
connected between line 5>S and the junction 
of capacitor 70 with resistor 72. The purpose 
of this delay circuit will be described later. 

20 The operation of ihis circuit is as follows ; 
It is evident that the oscillator circuit which 
includes lamp 14 and the chargeable capaci- 
tors, oscillates all the time, starting as soon 
as the negative voltage is applied to conductor 

25 21. When there is no person adjacent screen 
II, there is substantially no output applied to 
the base of transistor 33 because the output 
voltages are balanced. No pulses are applied 
to transistor 34 and no pulses are applied to 

30 the semiconductor switch 35, therefore the 
switch is not conductive and the first relay 36 
receives current through resistor 48 and diode 
5'1 so that it is actuated and die annature is 
pulled down closing contacts 57 as shown in 

35 the drawing. The lamp 56 is not lighted but 
current is applied to conductor 58 and to the 
delay circuit 68. Negative current pulses now 
flow through diode 75 to charge capacitor 70 
to about 150 volts and to charge capacitor 71 

40 to about 40 volts. 'Since the base of transistor 
to is connected to the mid-point of resistors 
73 and 74, its base is maintained at a slight 
forward potential, transistor 60 is conductive 
and by-passes current around winding 62 of 

45 relay 37, and contacts 64 remain open. The 
values of resistors 72, 73 and 74 and of capaci- 
tors 70 and 71 are arranged so that it takes 
about five seconds for these capacitors to 
charge to a negative voltage which applies a 

50 small negative voltage to the base of transistor 
60 and thereby shunts the current around 
winding 62 and permits contacts 64 to open 
and cut off the voltage to the load terminals. 
This five seconds time interval is chosen be- 

55 cause it takes about five seconds for the flush- 
ing operation. It is obvious that any time inter- 
val can be produced by such a circuit to ac- 
commodate other desired operations. 
Now let it be assumed that a person steps 

60 up to the sanitary facility and the capacity of 
his body is added to the capadty 112 which 
nonnally exists between the screen and earth. 
This added capacity, which may be only 3 pi- 
cofarads, causes considerable change in the os- 

65 cillating circuit and the current through resis- 



tor '15 is considerably less than the current 
through resistor 16. Negative pulses are there- 
by applied to the first transistor base and these 
pulses are amplified and negative pulses are 
applied through capacitor 40 to the base of 70 
the second transistor 34. This produces 
amplified positive pulses which are applied 
through capacitor 46 to the switch combina- 
tion, causing it to conduct and short circuit 
the winding 52 of relay 36, thereby opening 75 
contacts 57 and closing contacts 54. This ac- 
tion removes the alternating cm-rent voltage 
from conductor 58 and lights lamp 56. 

When voltage is removed from conductor 
5;8, capacitors 70 and 71 discharge through re- 80 
sistors 72, 73 and 74 in about twelve seconds 
and apply a more positive voltage to the base 
of transistor 60 to make it non-conductive. 
However, current cannot be applied to wmding 
62 of relay 37 because contacts 57 are open 85 
and dierefore contaas 64 remain open and the 
load is not energised. As long as the first relay 
36 is unactuated, the second relay cannot oper- 
ate. This means that as long as the person 
stands adjacent to screen ll'l, the load is not 90 
actuated and there is no flushing operation. 

Now let it be assumed that the person leaves 
the facility and thereby removes the added ca- 
pacity 13 and restores the oscillating system 
to its normal condition. Now there is no vol- 95 
tage applied to the transistor switch 35, the 
switch is non-conductive, and the first relay 
winding 52 receives current, thereby turning 
off lamp 56 and applying alternating current 
voltage to conductor 58 and negative pulses 100 
to winding 62, thereby operating die relay and 
closing contacts 64. The load is now supplied 
with power and the flushing motor (not shown) 
is acmated causing a flushing operation. The 
motor continues to operate for about five sec- 105 
onds tmtil capacitors 70 and 71 are charged 
to a voltage which applies a negative 20-volt 
bias to the base of transistor 60. This causes 
the transistor to conduct and short current 
away from winding 62 to open contact 64 and 110 
cut off current to the motor. 

The above circuit could be operated to flush 
prematurely if the person stepped 
away and then returned within five 
seconds. If this happened, the double 115 
transistor switch would then be condi- 
tioned to pass current and normalise the first 
relay. In order to make sure that this does 
not occur, an additional circuit is provided. 
This circuit includes conductor 65, resistor 66, 120 
and diode 67. As long as contacts 64 are 
closed, current is supplied from terminal 25 
through contacts 64, over conductor 65 and 
diode 67, to relay winding 52, thereby main- 
taininij contacts 57 closed regardless of the 125 
condition of switch combination 35. This per- 
mits the load motor to continue working for 
the allotted five seconds to complete the flush- 
ing operation. This interlocking circuit guards 
against flooding due to the person moving 130 
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about. Also, a second person may step up to 
the facility within seventeen seconds without 
causing premature operation. If there were no 
interlock circuit, flushing could start again and 

5 cause undesirable wetting. 

The circuit shown in Figure 2 is an alternate 
arrangement of the sensing means. It is the 
same as the sensing means shown in Figure 
1 except that a conductive concentric cable 76 

10 is used to shield the conductor 77 whidi con- 
nects the screen ill to one terminal of the lamp 
14. The outer conduaor 78 is connected to 
the plate '10 at one end and to the base of 
the transistor 33 at the other end. This type 

15 of connection may be necessary when the oper- 
ating circuitry must be mounted some distance 
from the sensing plate and screen. The effea 
of the addition is to increase the capacity be- 
tween the plate and die screen. The charging 

20 current and the discharge current arc both in- 
creased but the circuit can easily be rc-bal- 
anccd by a shift of contaa point 17 or by 
altering either of resistors 15 or 16. The opera- 
tion of such a circuit is the same as the circuit 

25 shown in Figure 1. 

Referring now to Figures 3, 4, 5 and 6, there 
is shown an alternate facility 80, made of 
porcelain or similar material and having a flat 
back portion and extending side portions »1 

30 and 82. This shape makes possible an alternate 
array of capacity sensing electrodes enclosed 
in the facility and not visible to the user. A 
solid conductive back plate IDA (corre- 
sponding to plate 10 in Figure 1) forms a part 

35 of the sensing system and compensates for the 
presence of an earthed water curtain 911. Two 
conductive rods 83 and 84 take the place of 
the mesh in Figure 1. The conductive element 
formed by rods 83 and 84 has an area less than 

40 one half of the conductive plate lOA. Because 
of the positions of these sensing electrodes, it 
is necessary to make allowance for the water 
curtain 91 which may be present during the 
use of the facility. Since the water flows into 

45 a metal drain pipe, the curtain is earthed and 
a considerable capacity is thereby introduced 
between the shield and earth. An additional 
capacity 92 is introduced between the water 
curtain and die rods 83 and 84. The dis- 

50 tributed capacities between die rods and eardi 
are shown in Figure 6 as capacities 85 and 

In most installations of dus type, die control 
circuit should be mounted at a distance from 

55 the facility where it cannot be wetted and 
where it is diflficult for a user to harm it. Such 
an installation generally calls for a shielded 
cable 76 as shown in Figures 2 and 6, having 
a central conductor 77. A small distributed ca- 

60 pacity is always present in such a line and 
diis capacity is made a part of die oscillation 
circuit by connerting die discharge lamp 14 
between the concentric conductor 77 and the 
mid-poim between the two resistors il5 and 

65 16. When the lamp 14 discharges, part of the 



current pulse travels over conductors 87 and 
77 to rods 83 and 84, dirough distributed ca- 
pacities 85 and 86, to die eardied conductor 
30, resistor 16, to die odier side of die lamp 
14. Anodier portion of die discharge travels 70 
over conductors 87 and 77, dien dirough die 
cable capacity 88, to conductor 90, resistor 15, 
and die odier side of die lamp. If diese were 
die only discharge paths, an adjustment of re- 
sistor 16 can be made to balance die voltage 75 
drops and the output (widi no person near die 
rods) would be substantially zero. 

The water curtain 9'1 is sometimes present 
and is ahrays eardied. There is a definite small 
capacity 92 between die sensing rods 83, 84 80 
and die water curtain 91. When diis capacity 
increases, the discharge pulses from die lamp 
14, over conductor 77, increase and the voltage 
drop across resistor 16 increases, thereby in- 
creasing the output signal. This capacity 92 8S 
shunts capacities 85 and 86 and tends to lower 
the sensitivity. This defect may be partially 
compensated by placing die shield lOA directly 
behind the water curtain to introduce a larger 
capacity between die shield and earth. When 90 
switch 94 is moved to its upper position as 
shown in Figure 6, capacity 93 shunts a por- 
tion of the discharge current which would nor- 
mally travel dirough resistor 15 from the cable 
covering, through capacity 93, to the eardi ^ 
conductor and resistor 16. 

The presence of a man, represented by ca- 
pacity 13, increases die discharge current 
dirough resistor 16 and causes an unbalance 
voltegc which is amplified and utilised in the iw 
manner explained above in connection with 
Figure 1. , . 

Anodier type of compensation may be ob- 
tained by conneaing the switch blade 94 to 
its lower terminal. Then one portion of the 
discharge current from the lamp passes 
through the cable, over conductor 77 to the 
sensing rods 83 and 84, through capacitors 92 
and 93 to a portion of resistor 16 and to the 
odier side of the lamp. Resistor 15 may be 
adjusted so that diere is no output when there 
is no capacity 13 (man) in front of the rods. 
When capacity 13 is added, the discharge cur- 
rent flowing through the lower part of resistor 
16 provides the desired unbalance voltage and 115 
an output signal is produced. 

It will be obvious that die above system of 
components can be adjusted to produce either 
a positive or a negative system of discharge 
pulses. If such a change is made, die number 120 
of amplifying swges may be changed to pro- 
duce die same signal for die load coupling cir- 
cuit. 

A highly important feature of the present 
invention comprises the use of the energized 125 
shielding members '10 in Figures .1 and 2, and 
10a in Figure 6, in association with the anten- 
na members 11 in Figures 1 and 2, and 83 and 
84 in Figure 6. If such shielding members 
were not used, die residual (no-signal) capaci- 130 
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tance to ground of the antenna members llj 
83 and 84 alone would be quite larger on the 
order of 80 to 1100 picofarads, due to the un- 
avoidable close proximity of these antenna 

5 members to grounded elements of the urinal 
or sanitary facility in which the antenna 
members are installed, e.g. water pipes and 
flush valves. The increment of capacitance to 
ground added by the person using the facility 

10 is only 1 picofarad or less. Thus, the change 
In the capacitance to ground of the antenna 
members alone caused by the presence of the 
person using the facility would amount to only 
one or two percent maximum, and such a smaU 

15 signal would cause such severe problems of 
poor sensitivity and stability as to make the 
device virtually impractical. 
^ The shielding members dO and lOa are phy- 
sically interposed between the antenna 

20 members 11, 83 and 84 and the ground ele- 
ments of the santitary facility and are driven 
by application of a potential from the associat- 
ed arcuit, and thereby intenupt flux lines be- 
tween the antenna members and the grounded 

25 elements of the sanitary facility to reduce the 
residual capacitance to ground of the antenna 
members to about 15 to 20 picoferads. In this 
way, the small inaement of capacitance added 
by the body of the person using the facility 

30 is made to represent a greater percentage of 
the residual capacitance of the antenna 
members to ground to provide a stronger sig- 
nal which increases the sensitivity and stability 
of the associated circuit. It is true that there 

35 will be a large added capacitance to ground 
of the shielding members 40 and lOa. How- 
ever, these capacitances are remote from the 
detection zone in which the antenna members 
are operative to sense the added capacitance 

40 of the user's body, and thus such added capaci- 
tances will not interfere with the necessary de- 
tection by the antenna members of the pre- 
sence of the person in the position for use of 
the sanitary facility. Moreover, the capaci- 

45 tance between the antenna members 11, &3, 
and <84 and the shielding members 110 and 10a 
can be relatively large without causing any dis- 
advantage or problems since these capacitances 
remain fixed and are connected to the associat- 

50 ed circuit and can be compensated for or bal- 
anced by adjustment of other circuit compo- 
nents such as resistors 15, 163 18 and 20. Ac- 
cordingly, the use of shielding members inter- 
posed between the antenna members and 

55 nearby grounded elements and energized by 
application of a potential to reduce the residual 
capacity to ground of the antenna members 
provides substantial advantages and bend^ts in 
the invention and makes the disclosed device 

60 for control of sanitary facilities commercially 
practical. 
WHAT WE CLAIM IS : — 
1. In a capacitance-responsive circuit for 
controlling energisation and de-energisation of 

65 a load^ said circuit including first and second 



capadunces, an antenna system comprising a 
single, electrically conductive antenna member 
forming both a first plate of said first capad- 
tance and a first plate of said second capaci- 
tance, said antenna member bdng positioned 70 
to co-operate with an object moving into and 
out of a predetermined range of proximity 
thereto, said object forming a second plate of 
said first capadtance and causing variations in 
said first capadtance, wherein said antenna 75 
system further comprises an electrically con- 
ductive shidding member positioned in rda- 
tion to said antenna member so as to electrical- 
ly interrupt flux lines from said antenna 
m^ber to earthed dements in proximity to 80 
said antenna, said shielding member forming 
a second plate of said second capadtance the 
shielding member bdng posidoned entirely be- 
hind the antenna member in rdation to the 
object to be detected and in use, said shielding 85 
member being at a non-zero potendaL 

2. An antenna system as claimed in daim 

1, further comprising means for energising said 
shidding member by application of electric 
potenual thereto. 90 

3. An antenna system as daimed in daim 

2, further comprising a coaxial cable having 
an inner conductor and an outer conductor, 
said inner conductor being electrically connect- 
ed to said antenna member and said outer con- 
ductor bdng dectrically connected to said 
shidding member, said coaxial cable forming 
an increment of said second capadtance and 
serving to connect said antenna member and 
said Adding member to the remainder of said 100 
capadtance-responsive circuit. 

4. An antenna system as claimed in claim 
1, further comprising a second electrically con- 
ductive member formkig a second plate of said 
second capadtance, a coaxial cable having an 105 
inner conduaor and an outer conductor said 
inner conductor being dectrically connected to 
said antenna member and said outer conductor 
being electrically connect to said second 
member, said coaxial cable forming an incre- JIO 
ment of said second capadtance and serving 

to connect said antenna member and said sec- 
ond member to the remainder of said capad- 
tance-responsive circuit. 

5. An antenna system^ substantially as de- 115 
scribed with reference Co the accompanying 
drawings, 

6. iCapacity sensing means for detecting the 
presence of an object, said means comprising 

a conductive plate, a first conductive element 12O 
mounted in spaced relation to said plate and 
insulated there&om to establidi a substantially 
fixed first capadty therebetween; said conduc- 
tive element having an area less tiian one-half 
of the area of the conductive plate, an earthed 125 
conductor spaced from die dement and 
defining a space in which die presence of said 
object is to be detected, said element being 
positioned to establish in the absence of an 
object to be detected a substantially fixed sec- 130 
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ond capacity between it and the earthed con- 
ductorj a source of alternating current electric 
power connected directly to said element and 
coupled through impedances to the earthed 

5 conductor and to the conductive plate for 
charging said capacities between the plate, the 
element, and earth; said impedances being 
conneaed so as to produce substantially no ag- 
nal when an object is not present in said 

10 defined space, but producing an electrical sig- 
nal when an object to be detected is in said 
defined space and thereby changing the capac- 
ity between the conductive clement and earth. 

7. A sensing means as claimed in claim 6, 
15 wherein the said signal is applied through an 

amplifier system to a first switching means to 
effect energisation of a timing circuit. 

8. A sensing means as claimed in claim 7, 
further includmg a timing circuit for de-ac- 

20 tuating a load-controlling relay after a prede- 
termined period of actuation. , . o 

9. A sensing means as claimed in claim 8, 
wherein a locking circuit is provided for pre- 
venting de-actuanon of the load-controlling re- 

25 lay during the predetermined period of actua-. 
tion. 

10. A sensing means as claimed in claim 
9, wherein the load-controlling relay operates 
a pair of contacts which connect the load to 

30 an alternating current power supply, the lock- 
ing circuit including a connection in series with 
a rectifying diode which connects one of the 
load contacts to an actuation circuit to main- 
tain the power supply conneaed to the load 

35 for the predetermined period of actuation. 

11. A sensing means as claimed in claim 
6, comprising an oscillator including a voltage 
breakdown means having one terminal con- 
nected to the first conductive clement by 

40 means of the inner conductor of a coaxial cable 
and the other terminal of the voltage break- 
down means connected to a tapping point of 
a first circuit, one eiKi of which first circuit 
is connected to the earftcd conduaor, the 

45 other end of the first circuit being connected 



to the outer conductor of the coaxial cable and 
to the conduaive plate, the first circuit provid- 
ing two current paths for the oscillator cur- 
rents, one of the paths including said first ca- 
pacity and a first resistor, the other path m- » 
eluding said second capacity and the capacity 
created by the coaxial cable, and a second re- 
sistor arranged so as to produce substantially 
niU voltage between a pair of points m the 
first circuit when an object is not present, but » 
to produce an electrical signal between said 
pair of points when an objea is adjacent to 
the first conductive dement and thereby adds 
additional capacity to the capacity between the 
first conductive clanem and the earth. ^ 

12. A sensing means as claimed m daim 
11, wherein the oscillator is a relaxation osal- 
lator and the voltage break-down means is a 
gas-filled lamp. . 

13. A sensing means as claimed in claun 
11, wherein the first drcuit is conneaed to 
a locking circuit, the output terminals of which 
are connected to a second circuit which con- 
trols the energisation and dc-engisation of a 
load-controlling relay. . , . 

114. A sensing means as claimed m claun 
11, wherdn the second conductive clement is 
a conductive plate positioned adjacent an 
earthed water curtain, thereby aeating a ca- 
padty therebetween, the said capadty aaing 75 
to diven part of the currem flowing through 
the second capadtor to the earthed conductor. 

15. A sensing means as claimed in claim 
11, wherein the said conduaive plate is con- 
neaed to a tapping point in the second rcsis- 80 

^^16. A capacity sensing means, substantially 
as described with reference to the accompany- 
ing drawings. 

BLKINGTON AND FIFE, 
Chartered Patent Agents, 
Hi^ Holbom House, 
52—54, Hi^ Holbom, 
London, W.CjI. 
Agents for the Applicants. 
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